Cochlear morphology of the audiogenic-seizure susceptible (AGS) or genetically epilepsy prone rat (GEPR).
The organ of Corti (OC) of the genetically epilepsy prone rat (GEPR), a strain which is highly susceptible to audiogenic seizures (AGS), was examined by means of the scanning electron microscope (SEM). Ten female GEPRs (seizure intensity score of 2 or 3) and 10 female control rats (seizure intensity score of 0) were used in this study. (Seizure intensity was scored on an ascending scale of 0-9; 0 being no seizure (Jobe et al., 1973).) Each rat was perfused with buffered glutaraldehyde and the temporal bones fixed for one week in formalin. After decalcification, staining and microdissection, the entire OC was prepared for scanning electron microscopy (SEM). The GEPR organ of Corti contained several morphological differences when compared with controls. 1) In all 10 GEPRs, the headplates forming the top of the tunnel of Corti exhibited some form of structural abnormality. 2) Five animals had some form of stereocilia aberration of the inner (IHC) and/or outer (OHC) hair cells. 3) In 4 animals, significant numbers (10-15%) of IHC's were missing in large segments of all cochlear turns. 4) In 2 GEPRs, all OHC's were absent from the middle turn to the hook. In these 2 animals, IHC's were present in the upper middle turn but became less numerous and completely absent in the basal turn and hook. 5) One set of cochleas had 1000 more OHC's than had those of control rats. Since GEPRs are genetically susceptible to seizures, the preceding cochlear abnormalities are probably genetically-induced developmental defects. It is likely that the abnormally long stereocilia, mis-shaped stereocilia and deficits in hair cell populations are a consequence of the distorted headplates. The elongated stereocilia could be a compensatory attempt to contact the tectorial membrane during development. The mis-shaped stereocilia and hair cell deficits could represent a failure of compensatory mechanisms. The cochlear abnormalities may play a role in both susceptibility and intensity of audiogenic seizures.